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(54) ARRAY ANTENNA 

(57)Abstract 

PURPOSE: To adjust the direction of a polarized wave and to utilize this 
antenna as an antenna for a radar by digitally varying the direction of a linearly 
polarized wave of an element antenna. 

CONSTITUTION: An element antenna 1 consists of constitution arranged on the 
spherical surface, and also, the direction of a linearly polarized wave radiated 
from each element antenna 1 is adjusted in a space. Also, in accordance with a 
beam scan, the direction of linearly polarized wave radiated from each element 
antenna 1 can be varied by a notch of 360° /2n ((n) is a positive integer). That 
is. a variable electric power distributor 6 is used in order to make the direction 
of the linearly polarized wave variable, and the direction of the linearly polarized 
wave 2 radiated from each element antenna 1 is controlled by a notch of 
360° /2n ((n) is a positive integer). In such a way, the direction of the linearly 
polarized wave can be adjusted to a direction. 
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Translation of JPH02-274004 
Description 
1. Title of the invention 

ARRAY ANTENNA 
2 . Claims 

An array antenna comprising a plurality of element antennas 
for transmitting or receiving linearly-polarized waves 
arranged on a spherical surface, a phase shifter connected 
to each of said element antennas, and a power distributor 
for distributing an electric power, further comprising a 
polarization control circuit for controlling so that the 
direction of linearly polarized wave ' radiated from each 
element antenna is changed with a notch of 360° /2 n 
(n is a positive integer) . . 
3. Detail description of the invention 
[Technical Field] 

The present invention relates to an array antenna for 
transmitting or receiving a linearly-polarized wave. 
[Background Art] 

Fig. 7 is a drawing showing a construction of an array 
antenna disclosed in, for example, Journal of Institute of 
Electronics and Communication Engineers of Japan, authored by 
Horiguchi, Ishizone, and Mushiake, entitled I Scanning 
performance of a spherical arranged antenna aimed at a wide 
angle scanning] , 1982/2, vol . J65-B, no . 2 , pp . 2 4 5-2 52 . 
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*K In the drawing, Numeral reference (1) designates an element 

antenna, (2) denotes a linearly-polarized wave. The 
conventional array antenna shown in Fig, 7 has the element 
antenna (1) arranged on a spherical surface, however, even if 
each of the element antennas (1) is set so that the direction 
of the linearly-polarized wave (2) thereof are coincided with 
each other in a specified direction, those will not be coincided 
with each other in other directions. 
[Problem to be solved by the invention] 

In the conventional array antenna, there is a problem 
in that the direction of the linearly-polarized wave (2) 
radiated from each of the element antennas (1) according to a 
beam scanning will not coincide, since the direction of 
linearly-polarized wave (2) of each of element antennas (1) is 
fixed. 

The present invention aims to solve the above problem with the 
conventional art and an object of the present invention is to 
provide an array antenna in which the direction radiated from 
each element antenna will coincide each other even if whatever 
direction main beams are faced in. 
[Means to solve the problem] 

An array antenna according to the present invention is 
characterized by providing a polarization control circuit for 
controlling so that the direction of linearly polarized wave 
radiated from each element antenna is digitized and changed 
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with a notch of 360° /2 n (n is a positive integer) . 
[Operation] 

A polarization control circuit of an array antenna 
according to the present invention functions so as to control 
the direction of linearly-polarized wave radiated from each 
element antenna with a notch of 360° /2 n (n is a positive 
integer), resulting in coinciding the direction of 
linearly-polarized wave with a desired direction. 
[Embodiment of the invention] 

An embodiment of this invention is hereinafter described 
according to the drawings. Fig. 1 shows a constructional view 
of the embodiment of this invention. In the drawing, numeral 
references (1) and (2) are same with those in the conventional 
art prescribed. Element antenna (1) is arranged on the spherical 
surface, and the direction of the linearly-polarized wave (2) 
radiated from each element antenna (1) coincide with each other 
in space, the direction of linearly-polarized wave radiated 
from each element antenna can be changed with a notch of 360° 
/2 n (n is a positive integer) according to the beam scanning. 

Fig. 2 shows an example of a polarization control circuit 
in which a variable power distributor (6) is incorporated for 
changing the direction of the linearly-polarized wave in the 
array antenna shown in Fig. 1. In the drawing, reference numeral 
(3) denotes a 2-way distributor, (4a), (4b) denotes a phase 
shifter, (5) a 90° hybrid, (6) a variable power distributor. 
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In Fig. 2, the power entered along with an arrow line from a 
terminal A and having amplitude 1 is equally distributed with 
the 2-way distributor (3) , and are input into the phase shifters 
(4a) and (4b) . Assuming that an amount shifted by the phase 
shifter (4a) is <f> , and an amount shifted by the phase shifter 
(4b) is 90° - $ , powers reached the terminals B and C through 
the 90° hybrid (5) will become sin 2 <t> , cos 2 <t> , respectively. 
Therefore, it is found that the variable power distributor (6) 
has no loss and the phases at the terminals B and C are in-phase 
each other. 

Fig. 3 is a perspective view of an element antenna 
(rectangular batch antenna) using the variable power 
distributor (6) shown in Fig. 2. In the drawing, reference 
numeral (6) denotes the variable power distributor, (7) an 
emission plate, (8) a dielectric body, (9) an earth plate, and 
(10) feeder cables. In the element antenna shown in Fig. 3, 
the power entered from a terminal A is reached the terminals 
B and C through the variable power distributor ( 6) . By providing 
the positions of the terminals B and C to the positions in which 
two linearly-polarized waves are radiated orthogonally one 
another, the direction of linearly-polarized wave can be set 
variable. In Fig. 2, when the phase shifters (4a). and (4b) are 
changed with a notch of 360° /2 n (n is a positive integer), 
the direction of linearly-polarized wave can be also changed 
with the same notch. 
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Fig. 4 is a graph showing a change in the gain at the time when 
the direction of linearly-polarized wave of each element 
antenna is binary digitized. The state of the array antenna 
before binary digitized is followed. Namely, the conventional 
array antenna shown in Fig. 7 is arranged so that the radiation 
power becomes zero in the broadside direction, that is, the 
direction of linearly-polarized wave (2) of each element 
antenna is arranged along the curve cut with a line passing 
through the zenith. The graph shows that a reduction in the 
gain is not almost taken placed at the region not less than 
4 bits, but even in the region not more than 3 bits the direction 
of the linearly-polarized wave are improved comparing with the 
initial state in which the polarized wave control is not taken 
placed ( radiation power is zero). Fig. 5 and Fig. 6. show 
radiation patterns in the case of controlling with 1 bit and 
2 bits respectively. In the drawings, the dotted lines show 
radiation patterns in the case where the direction of 
linearly-polarized wave is controlled with an analog system 
without binary digitizing. These patterns show the controlling 
with no less than 2 bits have almost the same result as in the 
analog system. In addition, Fig. 4 to Fig. 6 show examples 
in a hemisphere face, however, in a partial spherical surface 
array or a rounded surface array having a large curvature, the 
polarized wave control is effective even in the region not more 
than 3 bits. 
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Although the polarized wave control circuit for 
controlling the direction of linearly-polarized wave was 
explained in the above embodiments as an example in the case 
where the variable power distributor is used, it is possible 
to change the direction of polarized wave using a switch. 
Further, the element antenna having a circular shape can be 
replaced by a rectangular batch antenna. 
[Advantage of the invention] 

As described above, the array antenna according to the 
present invention can be formed so as to conform the direction 
of each polarized wave by digitally changing the direction of 
linearly-polarized wave of the element antenna, causing 
remarkable effect when used for a radar antenna. 
4. Brief description of the drawings 

Fig. 1 is a constructional view of the array antenna 
showing an embodiment of this invention. 

Fig. 2 is a view showing an example of a polarization 
control circuit . for controlling the direction of the 
linearly-polarized wave of the element antenna. 

Fig. 3 is a view showing power dispatching to the element 
antenna . 

Fig. 4 is a graph showing a change in the gain at the 
time when the direction of linearly-polarized wave is binary 
digitized. 

Fig. 5 and Fig. 6 show radiation patterns in the case 
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where the direction of linearly-polarized wave is controlled 
with 1 bit and 2 bits respectively. 

Fig. 7 is a view showing an conventional array antenna. 
In the drawing, reference numeral (1) denotes an element 
antenna, (2) linearly-polarized wave, (3) 2-way distributor, 

(4a) and (4b) phase shifters, (5) a 90° hybrid, (6) a variable 
power distributor, (7) an emission plate , (8) a dielectric body, 

(9) an earth plate, and (10) feeder cables. 
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